A machine for combining the functions of a motor vehicle occupancy sensor and a temperature sensing 
element to activate an audible alarm when the motor vehicle passenger compartment's inside 
temperature exceeds a preset value and the occupancy sensor senses an occupant in the compartment. 
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A machine for combining the output of an occupancy sensor with a temperature element output to 
activate an audible alarm. 

Background of the Invention 

This invention relates generally to the field of devices for detecting the presence of an occupant present 
in an motor vehicle passenger compartment, and more particularly, the detection of a dangerously high 
temperature, controlled by logical conditions to activate an audible alarm. 

Occupancy sensors are known, and vary in many varieties and varying complexity, such as within the 
confines of motor vehicles. 

An occupancy sensor that is typical of the prior art is disclosed in U.S. Pat. No. 6,270,1 16 

This prior art occupancy sensor consists of an apparatus which detects electromagnetic radiation above 

the seat, and a processor determines the presence of an occupying item, based on the detected 

electromagnetic radiation and is distinguished between different occupying items to thereby obtain 

information about the occupancy of the seat. An apparatus for controlling a deployable occupant restraint 

device in a vehicle to protect the occupant in the seat of the vehicle during a crash includes the evaluating 
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apparatus and the processor further affects the deployment of the occupant restraint device based on the 
determined presence or absence of an occupying item and the information obtained by the occupancy of 
the seat. 

Another occupancy sensor that is typical of the prior art is a seat switch and a seatbelt switch requiring 
a lesser degree of complexity. 

Yet another occupancy sensor is an audio pickup and an amplifier that would turn on to amplify a 
baby's cries or children's sounds to an outside speaker to bring attention to the motor vehicle, acting as 
an alarm. 

Summary of the Invention 

The primary object of the invention is To use the controlled output of an occupancy sensor like or 
similar to those previously described, together with a temperature element to activate an audible alarm. 
When an occupant is detected by the occupancy sensor and a dangerously high temperature exists in the 
passenger compartment (may include the trunk area) of the motor vehicle an audible alarm is activated. 

Another object of the invention is To provide a method to energize the occupancy sensor(s) for a period 
of time, only long enough to determine the absence or presence of an occupant and then enter a "sleep 
mode" and shut down the occupancy sensor(s) to conserve power when the motor vehicle is not in use. 
Another object of the invention is To provide a method to re-energize the occupancy sensors after the 
"sleep mode" has turned them off with the operation of a door switch. 

A further object of the invention is To provide a period of time, when the vehicle is not in use, for the 
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occupancy sensors to power up, warm up, and stabilize their output(s) before these output(s) can activate 
an alarm. 

Yet another object of the invention is To provide logic allowing the occupancy sensor(s) power to be 
connected and controlled at a single electrical termination whether the vehicle is in or is not in use. 

Still yet another object of the invention is To provide an alarm reset sequence, whereby only a key 
holder for the vehicle can reset the alarm once an alarm condition is activated. 

Other objects and advantages of the present invention will become apparent from the following 
descriptions, taken in connection with the accompanying drawings, wherein, by way of illustration and 
example, an embodiment of the present invention is disclosed. 

A machine for combining the output of an occupancy sensor and a temperature sensing element 
comprising: a logical network of timers, switches, relays and interconnections by methods of relay logic, 
ladder logic, Boolean logic operators, software algorithms, or a combination of any or all of the above 
mentioned methods, to produce a reliable activation of an audible alarm. If an occupant is detected in a 
motor vehicle's passenger compartment when the vehicle is not in use, and a dangerously high 
temperature exists in the passenger compartment, an audible alarm is activated. 

The drawings constitute a part of this specification and include exemplary embodiments to the 
invention, which may be embodied in various forms. It is to be understood that in some instances various 
aspects of the invention may be shown exaggerated or enlarged to facilitate an understanding of the 
invention. 
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Brief Description of the Drawings 
Figure 1 is a perspective view of the invention. 

Figure 2 is a detailed view of the logical network of timers, switches, relays and interconnections as one 
method to demonstrate operation. 

Detailed Description of the Preferred Embodiments 

Detailed descriptions of the preferred embodiment are provided herein. It is to be understood, however, 
that the present invention may be embodied in various forms. Therefore, specific details disclosed herein 
are not to be interpreted as limiting, but rather as a basis for the claims and as a representative basis for 
teaching one skilled in the art to employ the present invention in virtually any appropriately detailed 
system, structure or manner. 

As illustrated in Fig. 1, a microprocessor receives initial power up through a temperature switch. 
Additional inputs are received from occupancy sensor(s), the ignition switch, and passenger door 
switches. A test switch is included but may or may not be remotely located. 

As illustrated in Fig. 2 the microprocessor contains symbols of algorithms performing the functional logic 
of timers and relays with their assigned interconnections. The following described steps are used to 
demonstrate the various logical tasks incorporated in this machine. 

A key switch and an ignition switch are the same device. 
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STEP 1. The logic module will operate on the vehicle's 12VDC battery power but in future models, a 
lower voltage for logic state indication to Boolean logic operators or a result of other software algorithms 
may be used or a combination thereof. 

STEP 2. A temperature sensitive switch "A" interrupts the power or logic to the occupancy sensor until 
such time the passenger compartment exceeds a preset level. When this level is exceeded, power is 
supplied to the normally closed key switch relay contact "B". This temperature sensing element might be a 
bi-metalic switch, an RTD circuit, a thermocouple circuit, or any type device that could be made to 
conduct or operate as a switch at a specific temperature. 

STEP 3. The power will then pass through the normally closed key switch relay contact C B D , which is 
closed when the key switch is in the "OFF" position. When the key switch is on, power to this logic is 
interrupted. 

STEP 4. With a high temperature in the passenger compartment, and the key switch relay in the "OFF" 
position, power is supplied to the stability timer "C", the sample minutes timer "T"; by means of the 
normally closed toggle relay contact "AA"; and to the occupancy sensors "D" through the normally closed 
TMR1 contact "KK" and the key switch relay contact "EE". With the toggle switch relay contact "AA" 
closed and the seal-in contact "I" closed, the total minutes timer "T" begins timing the total sense time. 
The stability timer "C", begins timing a delay on that interrupts power to the alarm circuits with its normally 
open contact "P. The occupancy sensor is on and warming up to assume a logical state and allows for 
occupants to enter or exit before permitting STEP 5. 
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STEP 5. When the stability timer period is complete, the stability timer contact "F, closes to energize the 
remaining components of the alarm control circuits. 

STEP 6. When the occupancy sensor detects an occupant, and the previously mentioned conditions 
remain true, the occupancy sensor logic output for this condition is fed to the ALM relay coil "BB". Its 
normally open contact a G" will close allowing power to travel to the normally closed contact of TMR4 U P" 
and then to the coil of TMR3 "IT. 

OPTION: An analog input element "DD" could be used to convert a standard signal, like 4-20 
milliamperes or 0-10VDC etc., to compare with a threshold level quantity representing an occupant is 
detected, and provide a logic output to the ALM relay U BB". The preferred operation is to operate the ALM 
relay with a digital output from the occupancy sensor(s) for ease of standardization and to promote this as 
an industry standard, (shown in dashed lines) 

STEP 7. TMR3 "IT begins to count for a preset period and when it is reached, the normally open contact 
TMR3 "H" closes and allows power to the audible alarm device "Q". At the same time, the normally open 
contact of TMR3 "J n closes and energizes the seal-in relay "K n . The seal-in relay contact "L" closes, and 
through the normally closed contact of the key switch relay "M", latches the seal-in relay on. Another seal- 
in relay contact "NT now sustains the alarm condition provided by the occupancy sensors, insuring the 
alarm condition remains until responsible human intervention cancels the alarm. 
STEP 8. The horn is now on, and at the same time, TMR4 "O" begins to time its preset interval. When 

complete, the normally closed contact of TMR4, U P° opens, resetting timer TMR3, opening TMR3's 

6 



contact "IT, causing the horn "Q n to turn off for a period and in the same instant, resets TMR4 closing 
TMR4's contact ,"P" until TMR3 times its interval once again, and closes its contact "IT sounding the horn 
again. These interval times can be adjustable. The horn turns on, then off, until the alarm is reset by 
turning the key switch "Z" to the on position, energizing the key switch relay "R", opening key switch relay 
contact "M n , de-energizing (resetting) the seal-in relay "K", the stability timer "C" and the total minutes 
timer "T". With the operation of the key switch, the stability timer is reset by the key switch relay contact 
"B", allowing time for the passenger to enter and start the motor vehicle or exit the motor vehicle before 
arming the alarm. The toggle relay contact "AA" is bypassed when there is an alarm condition so the door 
switch can not reset the alarm with seal-in relay contact "HIT. 

STEP 9. Door switch "S" operates toggle relay u GG n . When the passenger compartment door is opened, 

door switch "S" closes and energizes the toggle relay (dome light on) to open the normally closed contact 

"AA", and resets TMR1 timer closing TMR1 contact "E", and resets the stability timer, restarting the 

occupant warm up and sense cycle. When the sample minutes timer completes its timing, power is 

removed from the occupancy sensors and other elements when no occupant is detected. The normally 

closed contact of TMR1 "E" opens, resetting TMR2, opening stability timer contact "F". Power to the 

occupancy detector(s) remain interrupted until a door is opened and closed again, the temperature switch 

opens then closes, or the key switch is turned on then off resetting TMR1 and TMR2 for another 

occupancy check. If no occupant is detected, the occupancy detectors are turned off to conserve power. 
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In an alarm condition, normally closed seal-in relay contact T opens to reset TMR1, holding it off and it 
cannot enter the sleep mode. Normal sample minutes timer operation resumes when the alarm condition 
is cleared. 

STEP 10. A system test is accomplished by depressing pushbutton test switch V, with the key switch in 
the on position energizing the key switch relay, closing the key switch relay contact "CC". This energizes 
test relay u V\f , closing test relay contact "X" to simulate a passenger compartment high temperature and 
the key switch is in the off position; and test relay contact "Y" to simulate the occupancy sensor detects 
an occupant. The test relay will not latch the seal in relay because the normally closed key switch relay 
contact "M" is now open. The test relay will latch itself with contact "II" to allow TMR1 and TMR2 to 
sequence an alarm. The test mode ends when the horn is activated one time and TMR4 opens its contact 
"JJ n resetting the test relay latch or when the key switch is turned off, disabling the test mode. A test 
cannot begin unless a key holder has the key switch in the on position. The key switch refers to the 
ignition switch in all references. 

STEP 1 1 . With the key switch not in the off position, normally open key switch relay contact "FF W closes to 

provide power to the occupancy sensors while driving the car. This eliminates the need for a separate 

power source when installing this unit with the occupancy sensor. At the same time, the normally closed 

key switch relay contact "EE" opens and prevents back feeding power to the control circuits, keeping this 

supply point isolated until the key switch is turned off. 
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